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(57) ABSTRACT

A structure for a spring chamber is formed by connecting a
chamber case and a return spring housing case and includes a
piston member and a push rod. The piston member has a
spring receiving section which holds a power spring inside
the chamber case and a cylinder body section which is inter-
locked with the spring receiving section. A diaphragm is
arranged inside a return spring housing case chamber in the
return spring housing case, defines a pressure medium cham-
ber, and is deformed by an advancing and retracting operation
of the cylinder body section. The push rod member advance
and retract with an operation of the diaphragm, and performs
braking or releasing of a brake. The push rod member is
formed with integral molding of a push plate and a axle body
section with aluminum material.

2 Claims, 5 Drawing Sheets
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1
STRUCTURE FOR SPRING BRAKE
CHAMBER

TECHNICAL FIELD

The present invention is related to a structure for a release
boltassembled to a spring brake chamber to apply specifically
for a compressed air brake device or the like for vehicles.
Further, the invention is related to a structure for a spring
chamber to apply specifically, to a compressed air brake
device for vehicles.

BACKGROUND ART

As a conventional art, such a spring brake chamber A is
employed in a braking control system of heavy vehicles, for
example, buses, trucks and trailers, and the spring brake
chamber A in the conventional art is shown in FIG. 6. In
describing the art, reference numeral 1 is a case on one side,
reference numeral 2 is a case on the opposite side and both
cases 1 and 2 are connected by a connecting case 3. The case
1 on one side has a chamber 1a and a release bolt 4 is arranged
at an axial section thereof in the longitudinal direction. The
inner section of the case 1 on one side retractably accommo-
dates, in the axial direction, a spring receiving section 6 A of
a piston member 6 holding a power spring 5. The piston
member 6 is configured of the spring receiving section 6 A and
a cylinder body section 6B. The outer edge of the spring
receiving section 6A of the piston member 6 includes a piston
cup 7, and accordingly, the spring receiving section 6A is
slidably fitted at an inner wall of the case 1 on one side. When
the spring receiving section 6A of the piston member 6, a
surface 65 on one side being configured in a convex shape,
advances to the right direction, the spring receiving section
6A of the piston member 6 engages a concave section of the
connecting case 3.

One side of a cylinder body section 6B of the piston mem-
ber 6 is retractably fitted at arear surface of a axle centre of the
spring receiving section 6A and the opposite side thereof is
retractably fitted at a axle center section 3a of the connecting
case 3. Reference numeral 8 is a clamp ring, which fixes the
case 2 on the opposite side and the connecting case 3 with the
presence of a diaphragm 9. Thus, the case 2 on the opposite
side has a chamber 2a and a push rod member 12 is disposed
in the chamber 2a. The diaphragm 9 moves to the right direc-
tion while compressing a boot 10 and a return spring 11 due
to the approaching of the cylinder body section 6B of piston
member 6 to the right direction.

The spring brake chamber A performs operations
described below. Specifically, a brake pedal as a service brake
is stepped on and thereby air pressure instructed from dual
brake valves operates a relay valve and the compressed air
enters from a service brake port (not shown) of the spring
brake chamber A. Thus, air pressure is applied to a pressure
chamber 3A (a chamber on the opposite side) of the connect-
ing case 3 and the diaphragm 9 moves to the right direction.
Accordingly, the boot 10 and the return spring 11 are com-
pressed and a base plate 12a of the push rod member 12 is
moved in the direction of the arrow B. A tip 12d connected to
a axle section 126 protrudes moving in the right direction.
Accordingly, the air pressure is transmitted to a wheel brake
attached to the axle. Thus, the sleeve of an expander inside a
brake shoe is expanded and the braking operation is per-
formed by the work of the brake shoe.
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On the other hand, when the parking brake is operated, the
compressed air is released from the spring brake port (not
shown) of the spring brake chamber A and the power spring 5
inside the case 1 on one side is extended, and the spring
receiving section 6 A and the cylinder body section 6B of the
piston member 6 are moved in the direction of the arrow C.
Thus, while the spring receiving section 6A is inserted in a
chamber 3B on one side of the connecting case 3, the cylinder
body section 6B pushes the diaphragm 9 and the base plate
124 ofthe push rod member 12 in the right direction. Accord-
ingly, the boot 10 and the return spring 11 are compressed and
thereby the base plate 12a of the push rod member 12 is
moved in the direction of the arrow B. The tip 124 connected
to the axle section 125 protrudes moving in the right direc-
tion. Accordingly, the air pressure is transmitted to the wheel
brake attached to the axle. Thus, the sleeve of the expander
inside the brake shoe is expanded and the braking operation is
performed by the work of the brake shoe.

Here, the push rod member 12 is configured of a base plate
124, a axle section 125 connected to the base plate 12a and a
tip 12d screwed to a central axle hole 12¢ of the axle section
125. The base plate 124, the axle section 125 and the tip 124
are separated parts respectively and all made of a steel mate-
rial.

Next, the order of assembling the spring brake chamber A

is described in detail based on FIG. 6. A spring seat 14 is
inserted in an inner bottom section 1c of the case 1 on one
side, from an opening section of the right end 16 of the case 1
on one side and as shown in FIG. 6, a plurality of bolts 1e are
screwed and inserted from a left end surface outer wall 1f of
the case 1 on one side and thereby the spring seat 14 is fixed
atthe inner bottom section 1¢ of the case 1 on one side. At this
time, the cylinder body section 6B, the connecting case 3 and
the case 2 on the opposite side are not attached to the case 1 on
one side. Thus, the power spring 5 is inserted from the open-
ing section of the right end 15 of the case 1 on one side and
thereby contacting with the spring seat 14, and at the same
time, the power spring 5 is accommodated inside the spring
receiving section 6A. Thus, as shown in FIG. 6, a male screw
section 45 formed on the outer edge of the release bolt 4 is
inserted into a through hole 64 perforated at the center of the
spring receiving section 6A. Here, a head section 4a of the
release bolt 4 forms a circular collar. Thus, an assembly
worker grips the head section 4a of the release bolt 4 with
their fingers, a tool or the like and the end section 4¢ of the
male screw section 44 of the release bolt 4 is screwed into a
female screw section 1g perforated in the spring seat 14 to
protrude outside the left end surface outer wall 1f of the case
1 on one side. A lock nut 4d is screwed to the end section 4¢
of'the male screw section 45 and is engaged and fixed to the
left end surface outer wall 1f'of the case 1 on one side. Thus,
the screw section 6¢ of the cylinder body section 6B in which
the head section 4a of the release bolt 4 is inserted is screwed
and fixed to the outer edge wall 64 of the through hole 6a of
the spring receiving section 6 A. Accordingly, the connecting
case 3 and the case 2 on the opposite side are assembled
sequentially and thereby the spring brake chamber A is com-
pletely provided.
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SUMMARY OF INVENTION
Technical Problem

In the related art, the structure of the release bolt 4 in the
spring brake chamber A has the configuration described
above and problems were present described below.

Specifically, it is required that release bolt 4 be screwed to
the spring seat 14 by the assembly worker gripping and rotat-
ing the head section 4a of the release bolt 4 described above
with their fingers, a tool or the like, and at this time, since the
head section 4a of the release bolt 4 which is gripped with the
fingers, the tool or the like is a circular collar, there are
problems that the gripping is so troublesome that the work-
ability for fixing the release bolt 4 to the spring seat 14 is
worse to perform the work smoothly.

In addition, there is a problem that gripping the head sec-
tion 4a of the release bolt 4 such a tool as a wrench is
practically impossible and a special tool must be used.

Furthermore, in the conventional art, the structure of the
spring chamber A has the configuration described above
wherein the following problems were present.

That is, since the push rod member 12 described above is
configured of three components and made of steel, there are
problems in lightweight, durability, corrosion resistance and
increase in production effort. Particularly, there is a possibil-
ity of the connecting portion between the base plate 12a and
the axle section 126 of the push rod member 12 slackening
through long term use thereof.

Solution to Problem

An object of the invention is to provide a release bolt
having good assembling workability to improve the work
capacity with respect to the structure of the release bolt in the
spring brake chamber according, and the object is effected
through the following configuration and means.

According to the invention, a structure for a spring brake
chamber formed by connecting a chamber case and a return
spring housing case, comprising:

a piston member having a spring receiving section which
holds a power spring inside the chamber case and a cylinder
body section which is interlocked with the spring receiving
section;

adiaphragm, arranged inside the housing case of the return
spring housing case, defining pressure medium chambers,
and deformed by an advancing and retracting operation of the
cylinder body section; and

apush rod member which performs braking or releasing of
advancing and retracting with the operation of the diaphragm,
and the brake,

wherein the release bolt screwed in the screw hole of the
wall surface (the forward wall surface) on one side of the
chamber case forms a collar where the cutting surface is
formed at both side surfaces of the bolt head.

According to the invention, a structure for a spring brake
chamber formed by connecting a chamber case and a return
spring housing case, comprising:
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a piston member having a spring receiving section which
holds a power spring inside the chamber case and a cylinder
body section which is interlocked with the spring receiving
section;

a diaphragm, arranged inside the housing case of the return
spring housing case, defining pressure medium chambers,
and deformed by an advancing and retracting operation of the
cylinder body section; and

apush rod member which performs braking or releasing of
advancing and retracting with the operation of the diaphragm,
and the brake,

wherein the release bolt screwed in the screw hole of the
wall surface (the forward wall surface) on one side of the
chamber case forms a circular collar and a hexagonal headed
bolt projected from the circular collar.

In addition, an object of the invention is to provide a struc-
ture of the spring chamber D in which a highly durable push
rod member is employed, the number of components is
reduced, the base plate and axle is integrally molded using an
aluminum (Al) material, and the length of the tip of the push
rod member which is connected to the axle is adjusted for
placement. The object of the invention is particularly to pro-
vide a push rod member which reduces production efforts to
alarge extent, in less deterioration and high durability, and the
object is effected through the following configuration and
means.

According to the invention in claim 1, A structure for a
spring chamber formed by connecting a chamber case and a
return spring housing case, comprising:

a piston member having a spring receiving section which
holds a power spring inside the chamber case and a cylinder
body section which is interlocked with the spring receiving
section;

a diaphragm, arranged inside a return spring housing case
chamber in the return spring housing case, defining a pressure
medium chamber, and deformed by an advancing and retract-
ing operation of the cylinder body section; and

a push rod member, advancing and retracting with an
operation of the diaphragm, and performing braking or
releasing of a brake,

wherein the push rod member is formed with integral
molding of a push plate and a axle body section with alumi-
num material.

According to the invention in claim 2, A structure for a
spring chamber formed by connecting a chamber case and a
cylinder body base, comprising:

a piston member having a spring receiving section which
holds a power spring inside the chamber case and a cylinder
body section which is interlocked with the spring receiving
section;

adiaphragm, arranged inside a cylinder body base chamber
in the cylinder body base, defining a pressure medium cham-
ber, and deformed by an advancing and retracting operation
of'the cylinder body section; and

a push rod member, advancing and retracting with an
operation of the diaphragm, and performing braking or
releasing of a brake,

wherein the push rod member is formed with integral
molding of a push plate and a axle body section with alumi-
num material.

Advantageous Effects of Invention
The structure of the release bolt in the spring brake cham-

ber according to the invention has the configuration described
above and thereby advantages are present described below.



US 9,193,344 B2

5

Specifically, according to the invention, the structure for a
spring brake chamber formed by connecting a chamber case
and a return spring housing case includes a piston member
having a spring receiving section which holds a power spring
inside the chamber case and a cylinder body section which is
interlocked with the spring receiving section; a diaphragm
arranged inside the return spring housing case chamber in the
return spring housing case, defining pressure medium cham-
bers and deformed by an advancing and retracting operation
of'the cylinder body section; and a push rod member advanc-
ing and retracting with the operation of the diaphragm, and
performing braking or releasing of the brake, wherein the
invention may employ the structure of the release bolt in the
spring brake chamber characterized in that the release bolt
screwed in the screw hole of the wall surface (the forward wall
surface) on one side of the chamber case is a collar where the
cutting surface is formed at both side surfaces of the bolt head
section.

With the configuration described above, the assembly
worker is able to easily grip and rotate the head section of the
release bolt described above with a tool or the like and is able
to screw the bolt into the spring seat. At this time, the gripping
portion of the tool or the like fits the circular collar where the
head section of the release bolt has the cutting surface for easy
gripping. Thus, the work to fix the release bolt to the spring
seat is performed accurately and smoothly. In addition, there
are advantages that the head section of the release bolt can be
gripped by atool such as a general-purpose wrench other than
a special tool, and the release bolt can be attached easily and
quickly to the wall surface (the forward wall surface) on one
side of the chamber case.

According to the invention, the structure for a spring brake
chamber formed by connecting a chamber case and a return
spring housing case includes a piston member having a spring
receiving section which holds a power spring inside the
chamber case and a cylinder body section which is inter-
locked with the spring receiving section; a diaphragm
arranged inside the housing case of the return spring housing
case, defining pressure medium chambers and deformed by
an advancing and retracting operation of the cylinder body
section; and a push rod member which performs braking or
releasing of advancing and retracting with the operation of the
diaphragm, and the brake, wherein the invention may employ
the structure of the release bolt in the spring brake chamber
characterized by the release bolt screwed in the screw hole of
the wall surface (the forward wall surface) on one side of the
chamber case forming the circular collar and a hexagonal
headed bolt protruded from the circular collar.

With the configuration described above, adding to the first
advantage of the invention, since the bolt head section has the
circular collar as a stopper function and the hexagonal headed
bolt is attached easily, quickly and accurately to the wall
surface (the forward wall surface) on one side of the chamber
case and thereby there is an advantage an increase in multi-
function is achieved.

In addition, the structure of the spring chamber according
to the invention has the configuration described above and
thereby having advantages described below.

Specifically, according to the invention described in claim
1, the structure for a spring chamber formed by connecting a
chamber case and a return spring housing case includes a
piston member having a spring receiving section which holds
a power spring inside the chamber case and a cylinder body
section which is interlocked with the spring receiving section;
a diaphragm arranged inside the return spring housing case
chamber in the return spring housing case, defining pressure
medium chambers and deformed by an advancing and retract-
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ing operation of the cylinder body section; and a push rod
member advancing and retracting with the operation of the
diaphragm, and performing braking or releasing of the brake,
wherein the push rod member is formed with integral molding
of'a push plate and a axle body section with aluminum mate-
rial.

With the configuration described above, in the spring
chamber that connects the chamber case and the return spring
housing case, the push plate or the axle body section is made
of'one integrally molded product with the aluminum material
having strong corrosion resistance so that there is an advan-
tage that the push rod member having light weight and high
durability can be provided. In addition, the function thereof'is
good without problems even though long term use thereof,
and in addition, since the central hole is disposed in the axle
body section and the protruding rod made of, for example,
steel can be inserted into the central hole, when the dimension
and the shape of the length of the protruding rod are changed
and set to apply to heavy vehicles, there are advantages that
the push rod member formed of the push plate and the axle
body section can be used as common components and can be
employed in various vehicles.

According to the invention described in claim 2, the struc-
ture for a spring chamber formed by connecting a chamber
case and a cylinder body base includes a piston member
having a spring receiving section which holds a power spring
inside the chamber case and a cylinder body section which is
interlocked with the spring receiving section; a diaphragm
arranged inside the cylinder body base chamber in the cylin-
der body base, defining pressure medium chambers and
deformed by an advancing and retracting operation of the
cylinder body section; and a push rod member advancing and
retracting with the operation of the diaphragm, and perform-
ing braking or releasing of the brake, wherein the push rod
member is formed with integral molding of a push plate and
a axle body section with aluminum material.

With the configuration described above, in the spring
chamber that connects the chamber case and the cylinder
body base, the push plate or the axle body section is made of
one integrally molded product from an aluminum material
having strong corrosion resistance so that there is an advan-
tage that the push rod member having light weight and high
durability can be provided. In addition, the function thereof'is
good without problems even though there is long term use
thereof, and in addition, since the central hole is disposed in
the axle body section and the protruding rod made of, for
example, steel can be inserted into the central hole, when the
dimension and the shape of the length of the protruding rod
are changed and set to apply to heavy vehicles, there are
advantages that the push plate and the push rod member that
is the axle body section can be used as common components
and can be employed in various vehicles.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a vertical cross-sectional view showing an
embodiment of a structure for a release bolt applied to an
example of a spring brake chamber according to the inven-
tion.

FIG. 2 is a plan view cut away of a portion of the spring
brake chamber seen from the direction of the arrow k of FIG.
1.

FIGS. 3 (a) and (b) are views showing an embodiment of a
structure for the release bolt according to the invention, (a) is
anenlarged side view thereofand (5) is a front view seen from
the direction of an arrow L-L of (a).
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FIGS. 4 (a) and (b) are views showing an embodiment of a
structure for the release bolt according to the invention, (a) is
an enlarged side view thereofand (5) is a front view seen from
the direction of a arrow M-M of (a).

FIG. 5 is a vertical cross-sectional view showing an
embodiment of a structure for a release bolt applied to another
example of a spring brake chamber according to the inven-
tion.

FIG. 6 is a vertical cross-sectional view showing an
example of the spring brake chamber in the related art.

DESCRIPTION OF EMBODIMENTS

An embodiment of a structure for a release bolt of a spring
brake chamber according to the invention is described based
on FIGS. 3 (a) and (b).

First, before the release bolt is described, a spring brake
chamber D and the structure thereof as an example applying
a release bolt is described based on FIG. 1.

Reference numeral 13 is a chamber case as a case on one
side, reference numeral 14 is a return spring housing case as
a case on the opposite side, and both cases 13 and 14 are
connected by a connecting case 15. The chamber case 13
arranges a release bolt 16 at the axial section in the longitu-
dinal direction. The release bolt 16 is configured such that a
lock nut 165 is fixed by a spring pin 16¢ at an end 16¢ as one
end thereof, and a bolt head 164 having a diameter length
longer than a diameter width of a axle section 164 is formed
at the opposite end thereof. The chamber case 13 retractably
accommodates in the axial direction a spring receiving sec-
tion 18A of a piston member 18 holding a power spring 17.
The piston member 18 is configured of a spring receiving
section 18A and a cylinder body section 18B. The outer edge
of the spring receiving section 18A of the piston member 18
includes a piston cup 19 and thereby the piston receiving
section 18A is slidably fitted in an inner wall of the chamber
case 13. The spring receiving section 18 A of the piston mem-
ber 18 is configured such that a surface 184 on one side is
opened and a surface 185 on the opposite side thereof con-
figures a convex shape, and when approaching to the right
direction, the spring receiving section 18 A engages a concave
section of the surface 154 on one side of the connecting case
15. The surface 184 on one side forms a wall surface of a first
pressure medium chamber 15A as a chamber on one side of
the connecting case 15.

Further, the connecting case 15 is combinedly used with a
case on one side as the chamber case 13 and a case on the
opposite side as the return spring housing case 14 and thereby
may be omitted.

The chamber case 13 penetrates the screw hole 135 in the
center of a wall surface (a front wall surface) 13a on one side,
a male screw of the axle section 164 of the release bolt 16 is
screwed into the screw hole 135, and the release bolt 16 is set
in a predetermined position. In addition, the axle section 164
of'the release bolt 16 is inserted into a through hole 18¢ that is
perforated in the center of the spring receiving section 18A of
the piston member 18, and at the same time, is interposed at a
predetermined position of a fourth pressure medium chamber
184 formed inside the cylinder body section 18B.

Thus, when the driver operates the parking brake and
releases the compressed air from a spring brake port 20 shown
in FIG. 2 of the spring brake chamber D and the power spring
17 is expanded, the spring receiving section 18A and the
cylinder body section 18B of the piston member 18 move in
the direction of an arrow F and thereby the bolt head 16a of
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the release bolt 16 is configured to impact on a left side inner
wall (a forward inner wall) 18e of the cylinder body section
18B.

Reference numeral 21 is a valve member and is arranged at
the inner bottom surface of a right side wall surface (a back-
ward wall surface) 18fof the cylinder body section 18B. The
valve member 21 distributes the compressed air inside the
cylinder body section 18B with the second pressure medium
chamber 15B as the chamber on the opposite side of the
connecting case 15 and thereby functions as the service brake
(the foot brake) function with the return spring housing case
14 and as the parking brake with the chamber case 13. The
valve member 21 is configured by assembling a valve main
body section, a valve spring, a valve guide, a chuck valve and
the like. In addition, the connecting case 15 is omitted and the
chamber case 13 and the return spring housing case 14 may be
integrally formed. Thus, a diaphragm 23 may be configured to
be arranged in the return spring housing case 14.

The opening edge 135 on the opposite side of the chamber
case 13 and the opening edge 156 on one side of the connect-
ing case 15 are connected and fixed by a clamp ring 22. In
addition, the opening outer edge 154 on the opposite side of
the surface 15¢ on the opposite side of the connecting case 15,
an outer edge 234 of the diaphragm 23 and the opening edge
14a on one side of the return spring housing case 14 are
fastened and fixed by the clamp ring 24 respectively.

The return spring housing case 14 is configured of a third
pressure medium chamber 14A inside thereof. The entire
shape of the axial section 15¢ of the connecting case 15
protrudes to the side of the spring receiving section 18A and
at the same time, a through hole is formed at the center
thereof. A center seal 25 made of, for example, polyurethane
is fitted inside the through hole. The right side wall surface 18/
of the cylinder body section 18B is inserted inside the center
seal 25, and at the same time, approaching thereof to the right
direction of the cylinder body section 18B in other words, to
the diaphragm 23 side is permitted.

Reference numeral 26 is a push rod member and is
arranged inside the return spring housing case 14, in other
words, in the third pressure medium chamber 14A. The push
rod member 26 is configured of a substantially disk-shaped
push plate 26 A formed of aluminum material, a axle body
section 26B that is integrally molded and protruded from the
center of the push plate 26 A, and a protruding rod 26C that is
inserted and fixed into the central hole of the axle body
section 26B. A boot 27 that is retractably deformed is
arranged around the axle body section 26B of the push rod
member 26. One end 27a of the boot 27 is fixed to the base end
portion of the axle body section 26B with a spring ring, and
the other end 2754 thereof is substantially fixed to the inner
edge ofthe central hole formed at a right side wall (arear wall)
145 of the return spring housing case 14. Thus, when the
compressed air is released from the spring brake port 20, the
power spring 17 is extended and the cylinder body section
18B operates in the direction of the arrow F with the piston
member 18 to move the diaphragm 23 in the right direction
and to move the push rod member 26 in the direction of the
arrow G while compressing the boot 27. At this time, the
return spring 28 that is stretched around the boot 27 is com-
pressed. Here, one end 28a of the return spring 28 is locked at
a step section 26a of the push plate 26A and the other end
thereof is fixed to the outer edge of the other end 275 of the
boot 27. Thus, the spring constant of the return spring 28 is set
smaller than that of the power spring 17.

Next, operation or the like by the embodiment in the struc-
ture for the spring chamber according to the invention is
described.
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The state shown in FIG. 1 is a running state of the heavy
vehicle such as a bus or a truck, and the parking brake and the
service brake (the foot brake) are not operated. When the
driver, for example, operates the manipulation of the parking
brake from the state described above, the compressed air with
the high pressure is released from the spring brake port 20
wherein the pressure of the compressed air is high enough to
contract the power spring 17 against the extending force of the
power spring 17 from the chamber on one side of the con-
necting case 15.

After all, when the compressed air inside the first pressure
medium chamber 15A is taken out to the outside and the
pressure inside the chamber is decreased, the power spring 17
held inside the spring receiving section 18 A, extends with a
reaction force of which the power spring 17 held inside the
spring receiving section 18A is compressed, from the step
section 13¢ inside the wall surface 13a on one side of the
chamber case 13 as a supporting point. The spring receiving
section 18A and the cylinder body section 18B of the piston
member 18 move in the direction of the arrow F, and at the
same time, the spring receiving section 18A is inserted into
the surface 15a on one side of the connecting case 15 and
moves to a position shown in an alternate long and short dash
line E. Thus, the right side wall surface 18f of the cylinder
body section 18B approaches the innermost direction of the
first pressure medium chamber 15A and pushes and moves
the surface on one side of the diaphragm 23. Accordingly, the
diaphragm 23 deforms in the direction of the right side wall
145 of the return spring housing case 14 of the third pressure
medium chamber 14A, about the outer edge 23a as the sup-
porting point.

The push plate 26 A of the push rod member 26 moves in
the right direction with the axle body section 26B and the
protruding rod 26C while compressing the return spring 28 by
the movement of the diaphragm 23. At this time, the moving
position of the push plate 26A is a position shown in the
alternate long and short dash line H. When the protruding rod
26C is pushed in the right direction, a wedge which is inter-
locked with the protruding rod 26C widely opens the sleeve of
the expander that is connected to the rear portion of the spring
brake chamber D via a roller. The wedge moves the brake
shoe related to the expander and performs an action of brak-
ing the vehicle. Accordingly, the parking brake is applied to
stop the heavy vehicle.

In addition, when the driver operates the manipulation that
releases the parking brake, the compressed air of the high
pressure is supplied inside the first pressure medium chamber
15A from the spring brake port 20 and the power spring 17
held inside the spring receiving section 18A is compressed.
At this time, the volume inside the spring receiving section
18A is decreased and the pressure becomes high so that the
force against compressing of the power spring 17 does not act
and the compressed air inside the spring receiving section
18 A exits to inside the second pressure medium chamber 15B
via the valve member 21.

Next, when the driver pushes the foot brake, in other words,
operates the service brake during running of the heavy
vehicle, the compressed air of the high pressure is supplied to
the chamber on the opposite side of the connecting case 15,
after all, to the second pressure medium chamber 15B via the
service brake port 29. Thus, the surface on one side of the
diaphragm 23 is pressed and moved by the compressed air of
the high pressure that is entered in the second pressure
medium chamber 15B via the service brake port 29. Accord-
ingly, the diaphragm 23 deforms to the direction of the right
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side wall 145 of the return spring housing case 14 of the third
pressure medium chamber 14A about the outer edge 23a as
the supporting point.

The push plate 26 A of the push rod member 26 moves in
the right direction with the axle body section 26B and the
protruding rod 26C while compressing the return spring 28 by
the movement of the diaphragm 23. At this time, the moving
position of the push plate 26A is a position shown in the
alternate long and short dash line H. When the protruding rod
26C is pushed in the right direction, a wedge which is inter-
locked with the protruding rod 26C widely opens the sleeve of
the expander that is connected to the rear portion of the spring
brake chamber D via a roller. The wedge moves the brake
shoe related to the expander and performs an action of brak-
ing the vehicle. Accordingly, the service brake is applied to
stop the heavy vehicle.

However, the spring brake chamber D is mounted at the
bottom of the vehicle body of the heavy vehicle, and accord-
ing to long term driving of the vehicle, rain water or dirt falls
on the surface thereof or the like, and the rain water, dust or
the like enters inside the chamber case 13 or inside the case
section 30A of the cylinder body base 30 from the spring
brake port 20, the service brake port 29 or the like. Thus, rain
water, dust or the like attaches to the push plate 26 A or the
axle body section 26B of the push rod member 26. However,
according to the invention, the push plate 26A or the axle
body section 26B is made of one molded product from a
corrosion-resistant aluminum material, and at the same time,
includes the dust cover 31 so that it is light-weight and is
highly durable, and it functions well without problems even
though there is long term use of the heavy vehicle. In addition,
the central hole is disposed at the axle body section 268 and
the protruding rod 26C for example, made of steel may be
fitted into the central hole and thereby when the dimension
and the shape of the length of the protruding rod 26C are set
to be changed in order to apply the length of the protruding
rod 26C to the heavy vehicle, the push plate 26 A and the axle
body section 26B can be used as common components and
can be employed in various vehicles.

A spring brake chamber I applying the release bolt as
another example is described with reference to FIG. 5.

A point of difference from the embodiment shown in FIG.
1 is that, instead of the return spring housing case 14 as the
case on the opposite side, the cylinder body base 30 is fixed to
the clamp ring 24. Thus, the dust cover 31 and the push rod
guide 32 are accommodated inside the cylinder body base 30.

The cylinder body base 30 is configured of the case section
30A and the cylindrical section 30B. The case section 30A
forms the third pressure medium chamber 14A described
above and accommodates the push rod member 26 inside
thereof. The dust cover 31 made of NBR covers the surface
and the head of the axle body section 26B of the push rod
member 26, and they are protected from rain water, dirt or the
like entering from outside the spring brake chamber J. Thus,
the base end 31a of the dust cover 31 is locked on a collar of
the inside outer edge 306 of the central hole 30a of the
cylindrical section 30B, and at the same time, the center
section 315 has a perfect circle hole in the cross-sectional
shape thereof and the perfect circle hole is adhered to the
outer edge surface of the protruding rod 26C of the push rod
member 26. The dust cover 31 is deformed by the left and
right operation of the push rod member 26 and permits the
approaching of the push rod guide 32.

The push rod guide 32 has a substantially cubic shape and
is inserted into the inner wall surface 30c of the central hole
30a ofthe cylindrical section 30B via the bush 33. In addition,
aprojecting rod engaging hole 32a is formed on the push rod
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guide 32 in the approaching direction of the protruding rod
26C. The protruding rod 26C is inserted inside the projecting
rod engaging hole 32a and then the protruding rod 26C is
fixed inside the projecting rod engaging hole 324 by the
stopper ring 325 arranged on the inside wall of the projecting
rod engaging hole 32a.

Next, operation or the like by the embodiment of the struc-
ture for the spring chamber J according to the invention is
described.

The state shown in FIG. 5 is a running state of a heavy
vehicle such as a bus or a truck, and the parking brake and the
service brake (the foot brake) are not operated. When the
driver for example, operates the manipulation of the parking
brake from the state described above, the compressed air of
the high pressure is released from the spring brake port 20
wherein the pressure of the compressed air is high enough to
contract the power spring 17 against the extending force of the
power spring 17 from the chamber on one side of the con-
necting case 15.

Specifically, when the compressed air inside the first pres-
sure medium chamber 15A is taken out to the outside and the
pressure inside the chamber is decreased, the power spring 17
held inside the spring receiving section 18A extends with a
reaction force in which the power spring 17 held inside the
spring receiving section 18A is compressed, about the step
section 13¢ inside the wall surface 13a on one side of the
chamber case 13 as a supporting point. The spring receiving
section 18A and the cylinder body section 18B of the piston
member 18 move in the direction of the arrow F, and at the
same time, the spring receiving section 18A is inserted into
the surface 15a on one side of the connecting case 15 and
moves to the position shown in the alternate long and short
dash line E. Thus, the right side wall surface 18f of the
cylinder body section 18B approaches the innermost direc-
tion of the first pressure medium chamber 15A and pushes
and moves the surface on one side of the diaphragm 23 about
the outer edge 23a as the supporting point. Accordingly, the
diaphragm 23 deforms in the direction of the right side wall
304 ofthe case section 30 A of the cylinder body base 30 of the
third pressure medium chamber 14A, about the outer edge
23a as the supporting point.

The push plate 26 A of the push rod member 26 moves in
the right direction with the axle body section 26B and the
protruding rod 26C while compressing the return spring 28 by
the movement of the diaphragm 23. At this time, the moving
position of the push plate 26A is the position shown in the
alternate long and short dash line H. When the protruding rod
26C is pushed in the right direction, the push rod guide 32
moves the central hole 30a of the cylindrical section 30B in
the right direction while deforming the dust cover 31. The
wedge which is interlocked with the protruding rod 26C
widely opens the sleeve of the expander that is connected to
the rear portion of the spring brake chamber J via the roller.
The wedge moves the brake shoe related to the expander and
performs an action of braking the vehicle. Accordingly, the
parking brake is applied and the heavy vehicle is stopped.

In addition, when the driver operates the manipulation that
releases the parking brake, the compressed air of the high
pressure is supplied inside the first pressure medium chamber
15A from the spring brake port 20 and the power spring 17
held inside the spring receiving section 18A is compressed.
At this time, the volume inside the spring receiving section
18A is decreased and the pressure becomes high so that the
force against compressing of the power spring 17 does not act
and the compressed air inside the spring receiving section
18 A exits to inside the second pressure medium chamber 15B
via the valve member 21.
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Next, when the driver pushes the foot brake, in other words,
operates the service brake during running of the heavy
vehicle, the compressed air of the high pressure is supplied to
the chamber on the opposite side of the connecting case 15, in
other words, to the second pressure medium chamber 15B via
the service brake port 29. Thus, the surface on one side of the
diaphragm 23 is pressed and moved by the compressed air of
the high pressure that is entered in the second pressure
medium chamber 15B via the service brake port 29. Accord-
ingly, the diaphragm 23 deforms to the direction of the right
side wall 304 of the case of the cylinder body base 30 of the
third pressure medium chamber 14A about the outer edge 23a
as the supporting point.

The push plate 26 A of the push rod member 26 moves in
the right direction with the axle body section 26B and the
protruding rod 26C while compressing the return spring 28 by
the movement of the diaphragm 23. At this time, the moving
position of the push plate 26A is the position shown in the
alternate long and short dash line H. When the protruding rod
26C is pushed in the right direction, the push rod guide 32
moves the central hole 30a of the cylindrical section 30B in
the right direction while deforming the dust cover 31. The
wedge which is interlocked with the protruding rod 26C
widely opens the sleeve of the expander that is connected to
the rear portion of the spring brake chamber J via the roller.
The wedge moves the brake shoe related to the expander and
performs an action of braking the vehicle. Accordingly, the
service brake is applied and the heavy vehicle is stopped.

However, the spring brake chamber J is mounted at the
bottom of the vehicle body of the heavy vehicle, and accord-
ing to long term driving of the vehicle, rain water or dirt falls
on the surface thereof or the like, and the rain water, dust or
the like enters inside the chamber case 13 or inside the return
spring housing case 14 from the spring brake port 20, the
service brake port 29 or the like. Thus, rain water, dust or the
like attaches to the push plate 26 A or the axle body section
26B of the push rod member 26. However, according to the
invention, the push plate 26A or the axle body section 26B is
made of one molded product from a corrosion-resistant alu-
minum material, and it is light-weight and is highly durable,
and thereby it functions well without problems even though
there is long term use of the heavy vehicle. In addition, the
central hole is disposed at the axle body section 26B and the
protruding rod 26C for example, made of steel may be fitted
into the central hole and thereby when the dimension and the
shape of the length of the protruding rod 26C are set to be
changed in order to apply the length of the protruding rod 26C
to the heavy vehicle, the push plate 26A and the axle body
section 26B can be used as common components and can be
employed in various vehicles.

Next, an embodiment of the structure for the release bolt in
the spring brake chamber according to the invention based on
FIGS. 3(a) and (b) is described.

16 is the release bolt in the spring brake chamber according
to the invention and is applied to the spring brake chambers D
and J shown in FIGS. 1 and 5. Thus, the release bolt 16 is
configured of a axle section 164, a bolt head 164 and an end
16e. The outer edge of the axle section 164 engraves a male
screw 16f'over the whole area thereof. As shown in FIG. 3(5),
the bolt head 16« has a diameter length D2 wider than the
diameter length D1 of the axle section 164 and forms the
collar 16g that secures a predetermined thickness thereof. The
shape of the collar 16g shown in FIG. 3(5) is a plan view seen
from the direction of the arrow line L-L in FIG. 3(a). As
shown in FI1G. 3(b), the bolthead 164 includes the shape of the
collar 16g in which both side walls of the circular collar are
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cut and cutting surfaces 16/ and 16/ are formed. In the view,
16¢ is a spring pin and is to fix the nut 165 at the end section
of the release bolt 16.

Thus, the power spring 17 is inserted from the case on one
side in other words, from the opening edge 135 on the oppo-
site side of the chamber case 13 and thereby the power spring
17 comes in contact with the step section 13c¢ inside the wall
surface 13a on one side of the chamber case 13, and at the
same time, the power spring 5 is accommodated in the spring
receiving section 6A. As shown in FIGS. 3(a) and (), the
release bolt 16 of which the male screw 16f'is formed at the
outer edge of the axle section 164 of the release bolt 16 inserts
into the through hole 18¢ perforated at the center of the spring
receiving section 18. Here, the bolt head 16a of the release
bolt 16 forms the collar 16g in which the cutting surfaces 16/
and 16/ are formed at both side surfaces thereof. Thus, the
assembly worker protrudes the end 16e of the male screw 16/
of'the release bolt 16 to the outside of the wall surface 13a on
one side of the chamber case 13 while engaging and rotating
the bolt head 164 in other words, the collar 16g of the release
bolt 16 with a tool. A lock nut 164 is screwed on the end 16e
of'the male screw 16fand engages and fixes to the wall surface
(the forward wall surface) 13a on one side of the chamber
case 13. Thus, the screw section 18g of the cylinder body
section 18B which inserts the bolt head 164 of the release bolt
16 is screwed in the outer edge wall 18/ of the through hole
18c¢ ofthe spring receiving section 18 A, and engages and fixes
to the outer edge wall 18%. Thus, the connecting case 3, the
case 2 on the opposite side or the like is assembled sequen-
tially and the spring brake chamber D is completed.

Embodiment 1

Next, an embodiment of the structure for the release bolt in
the spring brake chamber according to the invention based on
FIGS. 4(a) and (b) is described.

16A is arelease bolt in the spring brake chamber according
to the invention and is applied to the spring brake chambers D
and J shown in FIGS. 1 and 5. Thus, the release bolt 16A is
configured of the axle section 164, the bolt head 164 and the
end 16¢. The outer edge of the axle section 164 engraves all
regions of the male screw 16f. As shown in FIG. 4(5), the bolt
head 164 in other words, a circular collar 16g1 has the diam-
eter length D2 wider than the diameter length D1 of the axle
section 164 and forms the circular collar 16g1 that secures a
predetermined thickness thereof and a hexagonal headed bolt
16g2 integrally formed and protruded from the circular collar
16g1. The shape of the bolt head 16a shown in FIG. 4(b) is a
plan view seen from the direction of the arrow line M-M in
FIG. 4(a). As shown in FIG. 4(b), the bolt head 164 includes
the hexagonal headed bolt 16g2 at the center portion of the
circular collar 16g1. In the view, 16¢ is the spring pin and is to
fix the lock nut 164 at the end section of the release bolt 16A.

Thus, the power spring 17 is inserted from the case 1 onone
side in other words, from the opening edge 135 on the oppo-
site side of the chamber case 13 and thereby the power spring
17 is contacted, and at the same time, the power spring 17 is
accommodated in the spring receiving section 18. As shown
in FIGS. 4(a) and (b), the release bolt 16 A is configured of
such that the male screw 16f'that is formed at the outer edge
of the axle section 164 of the release bolt 16 A inserts into the
through hole 18¢ perforated at the center of the spring receiv-
ing section 18. Here, the bolt head 164 of the release bolt 16A
forms the circular collar 16g1 and the hexagonal headed bolt
16g2. Thus, the assembly worker protrudes the end 16e of the
male screw 16f of the release bolt 16 A to the outside of the
wall surface (the forward wall surface) 13a on one side of the
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chamber case 13 while engaging and rotating the hexagonal
headed bolt 16g2 of the bolt head 16a of the release bolt 16 A
with the tool. The lock nut 165 is screwed on the end 16e of
the male screw 16/ and engages and fixes to the wall surface
(the forward wall surface) 13a on one side of the chamber
case 13. Thus, the screw section 18g of the cylinder body
section 18B which inserts the bolt head 164 of the release bolt
16 is screwed in the outer edge wall 18/ of the through hole
18¢ of the spring receiving section 18A, and engages and fixes
to the outer edge wall 18%. Thus, the connecting case 3, the
case 2 on the opposite side or the like is assembled sequen-
tially and the spring brake chambers D and J are completed.

Embodiment 2

Next, an embodiment of a structure for a spring brake
chamber J according to the invention is described based on
FIG. 5.

Different points from that of the embodiment shown in
FIG. 1 is that the cylinder body base 30 instead of the return
spring housing case 14 as the case on the opposite side is fixed
to the clamp ring 24. Thus, the dust cover 31 and the push rod
guide 32 are accommodated inside the cylinder body base 30.

The cylinder body base 30 is configured of the case section
30A and the cylindrical section 30B. The case section 30A
forms the third pressure medium chamber 14A described
above and accommodates the push rod member 26 inside
thereof. A the dust cover 31 made of NBR covers the surface
and the head of the axle body section 26B of the push rod
member 26, and they are protected from rain water, dirt or the
like entering from outside the spring brake chamber J. Thus,
the base end 31a of the dust cover 31 is locked on a collar of
the inside outer edge 306 of the central hole 30a of the
cylindrical section 30B, and at the same time, the center
section 315 has a true circular hole in a cross-sectional shape
thereof and the true circular hole is absorbed and fixed to the
outer edge surface of the protruding rod 26C of the push rod
member 26. The dust cover 31 is deformed by the left and
right operation of the push rod member 26 and permits the
approaching of the push rod guide 32.

The push rod guide 32 has a substantially cubic shape and
is inserted into the inner wall surface 30c of the central hole
30a ofthe cylindrical section 30B via the bush 33. In addition,
aprojecting rod engaging hole 32a is formed on the push rod
guide 32 in the approaching direction of the protruding rod
26C. The protruding rod 26C is inserted inside the projecting
rod engaging hole 324 and then the protruding rod 26C is
fixed inside the projecting rod engaging hole 324 by the
stopper ring 325 arranged on the inner wall of the projecting
rod engaging hole 32a.

Other configuration, operation or the like is substantially
the same as the embodiment of the structure for the spring
brake chamber according to the invention shown in FIG. 1
described above. Thus, the same numeral is added therein and
the description thereof is omitted.

In the embodiment, the return spring is arranged inside the
return spring housing case, however, it may be arranged to the
brake shoe side besides the return spring housing case.

The invention is a structure for a spring brake chamber
connecting a chamber case and a return spring housing case
includes a piston member having a spring receiving section
which holds a power spring inside the chamber case and a
cylinder body section which is interlocked with the spring
receiving section; a diaphragm arranged inside the return
spring housing case chamber in the return spring housing
case, defining pressure medium chambers and deformed by
an advancing and retracting operation of the cylinder body
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section; and a push rod member advancing and retracting with
the operation of the diaphragm, and performing braking or
releasing of the brake, wherein the invention may employ the
structure of the release bolt in the spring brake chamber
characterized that the release bolt screwed in the screw hole of
the wall surface (the forward wall surface) on one side of the
chamber case is a collar where the cutting surface is formed at
both side surfaces of the bolt head.

Furthermore, a structure for a spring brake chamber con-
necting a chamber case and a return spring housing case
includes a piston member having a spring receiving section
which holds a power spring inside the chamber case and a
cylinder body section which is interlocked with the spring
receiving section; a diaphragm arranged inside the return
spring housing case chamber in the return spring housing
case, defining pressure medium chambers and deformed by
an advancing and retracting operation of the cylinder body
section; and a push rod member advancing and retracting with
the operation of the diaphragm, and performing braking or
releasing of the brake, wherein the invention may employ the
structure of the release bolt in the spring brake chamber
characterized by the release bolt screwed in the screw hole of
the wall surface (the forward wall surface) on one side of the
chamber case forming the circular collar and a hexagonal
headed bolt projected from the circular collar.

INDUSTRIAL APPLICABILITY

The invention relates to the structure for the release bolt to
apply specifically for compressed air brake device or the like
to vehicles and the spring brake chamber is employed in the
braking control system of heavy vehicles, for example, buses,
trucks and trailers. In addition, the release bolt according to
the invention has the structure in which the work for fastening
the bolt head thereof can be easily performed, assembling to
the spring brake chamber is improved and the quality of
assembly is high and thereby promoting the use of the release
bolt for the automobile or various vehicles.

In addition, the invention relates to the structure for the
spring brake chamber applied specifically to a compressed air
brake device or the like for vehicles and a spring brake cham-
ber employed in the braking control system ofheavy vehicles,
for example, buses, trucks and trailers. The structure for the
spring brake chamber according to the invention is configured
such that a highly durable push rod member is provided in
which the number of components is reduced as well as the
base plate and axle being integrally molded using an alumi-
num (Al) material, in which the length of the tip of the push
rod member which is attached to the axle is adjusted and set,
and which reduces the production effort to a large extent and
results in little deterioration.

REFERENCE SIGNS LIST

13 chamber case

134 wall surface on one side (forward wall surface)
135 opening edge on opposite side
13c¢ step section

14 return spring housing case

14A third pressure medium chamber
14a opening edge on one side

145 right side wall (rear wall)

15 connecting case

15A first pressure medium chamber
15B second pressure medium chamber
154 connecting case on one side

155 opening edge on one side
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15¢ surface on opposite side

15d opening outer edge on opposite side

15¢ axial section

16 release bolt

164 bolt head

165 lock nut

16¢ spring pin

164 axle section

16¢ end

16/ male screw

16g collar

16¢1 circular collar

16g2 hexagonal headed bolt

16/ cutting surface

17 power spring

18 spring receiving section

18 piston member

18A spring receiving section

18B cylinder body section

18a surface on one side of spring receiving section

1854 surface on opposite side of spring receiving section

18¢ through hole

184 fourth pressure medium chamber

18e left side inner wall (forward inner wall)

18/ right side wall surface (backward wall surface)

18g screw section

18/ outer edge wall

19 piston cup

20 spring brake port

21 valve member

22 clamp ring

23 diaphragm

23a outer edge

24 clamp ring

25 center seal

26 push rod member

26A push plate

268 axle body section

26C protruding rod

26a step section

27 boot

27a one end

27b other end

28 return spring

28a one end

29 service brake port

30 cylinder body base

30A case section

30B cylindrical section

30a central hole

3054 inside outer edge

30c inner wall surface

304 right side wall

31 dust cover

31a base end

315 center section

32 push rod guide

32a projecting rod engaging hole

32b stopper ring

33 bush

The invention claimed is:

1. A structure for a spring chamber formed by connecting a

chamber case and a return spring housing case, comprising:

a piston member having a spring receiving section which
holds a power spring inside the chamber case and a
cylinder body section which is interlocked with the
spring receiving section;
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a diaphragm, arranged inside a return spring housing case
chamber in the return spring housing case, deformed by
an advancing and retracting operation of the cylinder
body section;

aconnecting case which connects the chamber case and the
return spring housing case and defines a first medium
chamber on one side of the connecting case and a second
medium chamber between the other side of the connect-
ing case and the diaphragm;

avalve member provided at the inner bottom surface of the
cylinder body section, said valve member allows release
of compressed air inside of the spring receiving section
to the second medium chamber; and

a push rod member, advancing and retracting with an
operation of the diaphragm, and performing braking or
releasing of a brake,

wherein the push rod member is formed with integral
molding of a push plate and an axle body section with
aluminum material such that the axle body section
extends continuously from the push plate and has a distal
end,

the distal end of the axle body section is formed with a
central hole, and a protruding rod is fitted to the central
hole, and

said axle body section extends from the push plate in a
direction of the advancing and the retracting of the push
rod member and the central hole extends along said
direction.

2. A structure for a spring chamber formed by connecting a

chamber case and a cylinder body base, comprising:
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a piston member having a spring receiving section which
holds a power spring inside the chamber case and a
cylinder body section which is interlocked with the
spring receiving section;

adiaphragm, arranged inside a cylinder body base chamber
in the cylinder body base, deformed by an advancing and
retracting operation of the cylinder body section;

a connecting case which connects the chamber case and the
cylinder body base and defines a first medium chamber
on one side of the connecting case and a second medium
chamber between the other side of the connecting case
and the diaphragm;

avalve member provided at the inner bottom surface of the
cylinder body section, said valve member allows release
of compressed air inside of the spring receiving section
to the second medium chamber; and

a push rod member, advancing and retracting with an
operation of the diaphragm, and performing braking or
releasing of a brake,

wherein the push rod member is formed with integral
molding of a push plate and an axle body section with
aluminum material such that the axle body section
extends continuously from the push plate and has a distal
end,

the distal end of the axle body section is formed with a
central hole, and a protruding rod is fitted to the central
hole, and

said axle body section extends from the push plate in a
direction of the advancing and the retracting of the push
rod member and the central hole extends along said
direction.



